Cell division is required for de novo methylation of CpG islands in bladder cancer cells.
Cell division is essential for tumor development and progression. Methylation-mediated silencing caused by aberrant de novo methylation of CpG islands located in the promoter regions of growth regulatory genes occurs frequently in human cancers. We investigated the relationship between cell division and de novo methylation to determine whether de novo methylation can occur in the absence of cell division in cancer cells. We treated T24 bladder carcinoma cells with 5-Aza-2'-deoxycytidine to induce a transient demethylation and then compared the timing and kinetics of remethylation of the p16 gene locus under conditions of either G(0)-G(1) growth arrest induced by serum starvation and confluence or continuous cell proliferation in complete medium. Variable levels of remethylation were detected in CpG poor regions of DNA, as well as repetitive DNA elements in the absence of cell division, yet no remethylation occurred at CpG islands under these conditions. This correlated with continuous expression of p16 protein in these cells. DNA methyltransferase (DNMT)1 and DNMT3b3 proteins were undetectable in 5-Aza-2'-deoxycytidine-treated and untreated nondividing cells, and their mRNA transcripts were down-regulated in these cells. Although DNMT3a mRNA levels were also reduced, they recovered to original levels in nondividing cells after drug treatment. Our results suggest that cell division is required for de novo methylation of CpG islands and that DNMT3a may play a role in methylating CpG poor regions or repetitive DNA elements outside of the S phase of the cell cycle.